Introduction. In fluid mechanics the turbulence represents a flow pattern characterized by chaotic property changes [1]. This mode causes a rapid pressure and velocity variation in space and time. As opposed to laminar flow, the turbulent fluid stream does not flow in parallel layers with no disruption between them (it flows chaotically).
Despite its intricacy the mathematical theory of laminar flows stability may be generally stated in such a simple way:
-small nonstationary perturbations imposed on the one-dimensional (as a rule) stationary solution, which corresponds to steady laminar flow; -those perturbations time-dependent increase does mean both the stability loss and transition to turbulence.
Numerous hydrodynamic stability problems can be considered as two-dimensional ones because of their symmetry.
In the two-dimensional case the perturbations are set in such a form:
where 2 / h = π λ (2) λ -wave length;
i -unit imaginary number ( 2 1 i = − ); ω -complex number (eigen-value); y -spatial coordinate; t -time parameter. Such a choice for the perturbations represented is due to the fact that every linearized perturbation can be represented (by spatial coordinate y ) as a Fourier series or a Fourier integral, that does mean we can proceed to this perturbation as to the exponential type exp( ) ihy elementary waves' superposition. Necessary boundary condition for perturbations is their finitude at infinity ( t → ∞ ).
As a result there is an eigen-value problem for the linearized set of the hydrodynamic equations. If the solution of the eigen-value problem leads to inequality Re 0 ω > , (3) that means that we observe an instability and transition to turbulence takes its place as a result.
If the solution of the eigen-value problem leads to inequality Re <0 ω , (4) that means that the flow is stable to perturbations of the exponential type (1) . But this fact is not a guarantee of the flow absolute stability.
If the solution of the eigen-value problem leads to the equality Re =0 ω , (5) that means that this case is "neutral" from the point of view of the stability theory, i.e. necessary is to change the problem posing (as a rule the problem formulation needs to use another -and more complicated -model) to solve the laminar flow stability problem and to define conditions for the autoturbulization.
Thus classical theory of hydrodynamic instability allows solving the laminar-turbulent transition possibility problem, considering that the inequality (2) embodies a sufficient criterion for such transition. But this theory development allows also to estimate approximately the scale of turbulence Λ .
Characteristic (secular) equation for the eigen-value ω (in the most general case) is:
where F -the multiparameter function (polynomial or quasipolynomial for ω as usual).
If function F does not depend on the wave length λ then the adherence of the sufficient condition (3) for instability means so-called an absolute instability, i.e., instability to perturbations with every possible wave lengths. For example such situation takes place for the stability problem of the laminar plane flame in the inviscid incompressible medium.
If the function F represents an explicit function of the wave length λ then formally two cases are possible: 1) absolute instability; 2) instability in respect to perturbations with the bounded spectrum of the wave lengths.
The second case is the most probable one. In this case the instable wave lengths spectrum may be either discrete or continuous ones. Therewith the number of instable ( Re 0 ω > ) roots of the secular equation (6) 
and
where ν -kinematic-viscosity coefficient, 
then we observe the development of instability and the transition of laminar flow to turbulence. For every particular case the wave length m λ (and the turbulence scale Λ ) is connected with the global typical size of the problem (such as a tube diameter, a channel width, a flame sphere radius etc.) Results. The above-mentioned method for the turbulence scale estimation is applied to the research of the cellular flame ( Fig. 1) as the turbulent flame well-known species. The stability problem is solved for the viscous incompressible medium with resulting two-dimensional time-dependent solutions of the Navier-Stokes equations obtained [5] analytically. The theoretical results issuing for m λ [5] are in good agreement with the cell sizes Λ in experiments. The turbulent flame structure investigation provides the possibility to study deflagration-to-detonation transition (DDT), that represents interest both for explosion safety and for the pulse detonation engine designing [6] . Thus analytical estimates for DDT run-up distance and for the detonation wave formation time are obtained [5] by rather simple algebraic formulae.
The stability and structure of the self-sustaining detonation wave propagating in a cylindrical tube (considered as a model combustor) is studied [7] . The stability problem is therefore solved for an inviscid compressible medium. The method used for analysis of perturbation development in the detonation wave provides a satisfactory prediction for the detonation structure. According to the effected analysis an integer number of nonuniformities having a mean size m λ is packed in the tube crosssection. This number can be found precisely. Thus the solution for single-head (Fig. 2) , double-head and multihead detonations can be obtained. In such a way obtained results are also in good agreement with experimental data [8] and with different numerical simulations for the turbulent structure of gaseous detonation. The suggested method never takes in consideration the laminar-turbulent transitions details that represents the main imperfection of the elaborated method.
By now there exist a huge number of different models (including semi-empirical) for the detailed turbulent flow calculations. Almost all of these models are implemented in programme codes (for example in Open source Field Operation And Manipulation -Open FOAM, which is a C ++ toolbox for the solution of continuum mechanics problems, including computational fluid dynamics). But such programmes implementation takes a lot of computing time. And the suggested method is so simple that it is rather useful for problems of turbulent scale estimating without flow detalization. Its main advantage relates to the possibility of turbulence scale Λ calculations in the real time mode.
Conclusions. The laminar-turbulent transition mathematical model and the turbulence scale estimating methods elaborated are based on the hydrodynamic stability problem solution.
The suggested mathematical model is universal, but its implementation in every particular case requires to get a characteristic equation in an explicit form and to solve this equation (analytically or numerically).
The elaborated model is mathematical but it is not physical (or mechanical). It can't explain the real mechanism of the laminar-turbulent transition.
The suggested method does not allow to get the detailed picture of turbulent flow but provides a possibility to calculate the turbulence scale in a short period of time.
Specific results are obtained for the laminar-turbulent transitions in such flows as: 1) combustion wave propagating in viscous medium; 2) self-sustaining detonation wave propagating in inviscid medium.
In both cases the calculation data are in good agreement with experimental ones. This fact proves the suggested theory correctness and feasibility. 
